Interferon Production in Tortoise Peritoneal Cells
(Accepted 22 April 1975) SUMMARY We have already discussed the presence and functioning of a interferon system in primary cultures of tortoise kidney cells and described some physico-chemical properties of the induced interferon elsewhere (Galabov, Savov& Vassileva, 1973; Galabov, Petrunova &Savov, 1973; . In order to more completely characterize the interferon producing system in such poikilothermic vertebrates, a study was carried out using tortoise (Testudo graeca) peritoneal cells.
Explanted peritoneal cells of various mammals (mouse, rabbit, hamster) are well known to be a suitable and currently used interferon producing system, either in response to viral and non-viral inducers (Glasgow & Habel, 1963; Lackovi~ & Boreck3~, 1965; Smith & Wagner, 1967; Waschke, Boreck2~ & LackoviG I969 a; Waschke, Lackovi~ & B oreck2~, 1969 b; LackoviG Boreck3~ & Youngner, 1972; Boreck2~ et al. I973) , or 'spontaneously', without the addition of inducer (Nagano et aL 1966; Smith & Wagner, 1967; De Maeyer, Fauve & De Maeyer-Guignard, I971 ; Hadhfizy, I972; T~ilas, Szolgay & R6zsa, I972) . The present study deals with interferon production in Testudo graeca peritoneal cells (TGPC) in response to different types of inducers: a virus (NDV) and a bacterial endotoxin (Serratia marcescens).
TGPC were explanted by washing the peritoneal cavity with cooled PBS via an opening excised in the plastron (the ventral part of the buckler) of the tortoise, and resuspending the ceils, centrifuged at 4 °C, 5o0 g, for 5 min, in 199 medium (Difco), pH 7"3, containing Io % heated calf serum and antibiotics. The cell suspension was distributed into tubes at 2"5 x 1o 6 cells/ml. It should be noted that TGPC are mainly mononuclear cells which can be divided into two groups (A. S. Galabov, H. V. Goranov &. E. H. Velichkova, unpublished observations): lymphocytes (9 o to 95 %) and large mononuclear cells of the macrophage type (3 to 6 %) and monocytes (2 %). A small number of polymorphonuclear leukocytes are also present (I %).
The inducers were added immediately after the distribution of the cell suspension: Newcastle disease virus (NDV), H strain allantoic fluid (lO 9 EIDs0/ml ), and Serratia marcescens endotoxin, obtained from bacterial suspensions treated with ultrasonics (Galabov, 1959) . Samples were taken at time intervals by a single cycle of freezing and thawing. After NDV induction, samples were adjusted with 6 N-HC1 to pH 2-o for 2 or 3 days, and then the pH was corrected to 7"0 with 5 N-NaOH. Interferon assays were carried out by the method of c.p.e, inhibition in primary monolayer tube cultured Testudo graeca kidney cells, using IOO IDs0 of Indiana strain of vesicular stomatitis virus to challenge. Interferon titres were expressed in interferon units (IU) per ml.
The interferon-like substances induced in TGPC, irrespectively of the type of inducer used, displayed, besides the basic biological properties of interferon (lack of virucidal effect and antiviral specificity, species specificity), stability at pH 2.o (at 4 °C), a relatively high thermostability (3o to 6o min at 56 °C), resistance to ether treatment, a high sensitivity to trypsin treatment (almost complete loss of antiviral activity after treatment with Ioo #g/ml of Difco I : 25o trypsin for 60 min at 37 °C), and resistance to ribonuclease and deoxyribonuclease treatment. To study interferon production in TGPC by Serratia marcescens endotoxin, first of all, a dose-response curve was plotted to assess the optimum dose of endotoxin for interferon induction. In view of the recent publications by other authors (Lackovi6 et al. 1967; Waschke et al. 1969 a) reporting similar experiments on mouse peritoneal cells, TGPC were incubated at 26 °C for 8 h following inducer addition. Maximum interferon production was found in response to I #g/ml endotoxin, which was reported to be the optimum inducing dose of the same inducer in mouse peritoneal cells (Galabov & Galabov, I973) .
A parallel timing of the interferon production kinetics at 37 and 26 °C (t/zg/ml endotoxin) revealed (Fig. I ) that at 26 °C interferon was released after 4 h and reached its maximum at 6 h (64 IU/ml) whereas, by contrast, at 37 °C no interferon could be detected as late as 8 h.
In similar experiments interferon production was studied at 26, 2o and 8 °C (Fig. 2a) . At 2o °C production was at a lower rate compared with production at 26 °C. It is of particular interest that interferon production was found even at 8 °C, although greatly reduced and delayed: at 8 and 2o h 8 to ~6 times less interferon was produced than that at 2o or 26 °C. Under these conditions spontaneously released interferon showed very low titres -below 2 IU/ml at 8 and 20 °C, and 4 IU/ml at 26 °C.
Our data with NDV as inducer showed that an input multiplicity of about 0. 4 EIDs0/cell was optimal for interferon production. At 37 °C, interferon production was found to commence as early as 2 h, increasing until 8 h and reaching considerable titres -4096 IU/ml. About 16-fold decline in production was found at 100 times greater multiplicity (40 EIDs0/cell).
The reduction in incubation temperature resulted in an abrupt suppression of interferon production (Fig. zb) . At 26 °C interferon was not released until 8 h, and only at the 2o h did the titre of interferon produced rise to 32 IU/ml, which was attained by 6 h at 37 °C. No interferon production in response to NDV was ever detected at 20 or 8 °C. (Received 30 December 1974) 
